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Abstract 



This invention relates to a cleanerless developing method using a mono-component 
toner, which method effects simultaneous developing and cleaning operations in the 
step of development. It more particularly relates to a method which is capable of 
forming images of outstanding quality without entailing generation of positive memory 
or negative memory. In the cleanerless developing method using a mono-component 
toner, the absolute value of the magnitude, [qt|, of charging the developing toner to be 
used is selected to fall in the range between 0.5 [mC/kg] and 40 [mC/kg], the absolute 
value of the magnitude, jqr|, of charging the residual toner to be introduced into the 
step for simultaneous developing and cleaning as deposited on the surface of the 
latent image retaining member is set to fall in the range between 0.5 [mC/kg] and 60 
[mC/kg], or the absolute value of the magnitude, [qzj, of charging the residual toner 
during the step for uniformizing the residual toner is selected to fall below the upper 
limit of 40 [mC/kg]. By selecting the magnitude of charging the toner within at least one 
of the ranges mentioned above, the cleanerless developing method using a mono- 
component toner is always and easily enabled to produce images of hig h qua lity 

I ra 

without entailing the generation of positive memory or negative memory. I 
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^Uj ft- Wl*) 








WtXfcM< 



(54) BHM*j$£tt 



(57) am 

H»K:ff5^y--^^xw«»riCW*t*v»T, fine® 

S3I«h^- ttT, (a) D#ttft&lfttt RsO*» 1 
X10 18 Q • cmSjRjfcU 30^8«ht- <Z>«1iS q 
. 0.5 [mC/kg ] £ I q, | ^40 [mC/kg] t>L< 

a) (R9*ic«^Hfcaifrr*3Mh^-«t, ® 
•»*xs*aiiL/&«*c3fir-r<5««r« qt ifi* 0.5 

[mC/kg ]^| q, I £60 [mC/kg ] *>L<te, (c) m 
»xm\z^xm»lzM^T^m»hi— Skmo a*. 0. 
6[xl0'kg/m 2 ]£knto S3. 0 [ X 10" 2 kg/m 2 ] 
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Mist, mm&zM&L itm®&fti*^m»m 
la b 1— »&«3t»*Bfc<R^-r &BBvx&ftMi 

BBBKBrt£B9l • H«*-*B«HMttrttfc*^T. 
R^ lxio i3 a - cm 

0.5 [mC/kg] ^ I qt I ^40 [mC/kg ] 
£«fcbT^*£^ 

iwatm. 2 1 »««j*#<b£® KWB£jMT«aNi 

MlSt, M1BWB*Mbfc»B«i*fl«"taBK 
1X10 13 Q • cm 

«a&u a^aBBfltKBA-rs ht-fifi*si(Z) 

BBh*— OffBfiQr 

0.5 [mC/kg] ^ I q r I ^60 [raC/KG] 

[H*3t3 3 #«««F*o^®lc:fS«$M-r^«« 30 

£^KBB«iroiiUKaBT«»B n 

£^r*5-fciB«:ABU ±I2o^«x@t#« 
*ht-tWfct5ttfelc, »E*S— «IBfc«fcO#« 

h:*— CD#S»q, 40 
I Qi I 2*40 [nC/kg] 

&M&bTlr>*£&e4MteT«BBBri^tt. 
[BHQttBfcKB] 
[OOOl] 

immjt(Dmm^m BTVJt&aizST* 

CO 0 0 2] 



5- 2 2 8 7 

2 

59-133573 4$ BSBH59- 157661 cfco 

^KisnTtt, HftaKSBBtt*ttJI! a r«B#«<* 
[0 0 0 33 £^ftttl:«^t(t B«#itHitt 

bfcv>aw» <t>b<tt««fB*<*fev>« 

^-2€tftt3ttttV)ttrte8oT»«. Z<D£oteM 

Vo ©Bitv, coraomBE V b (|V, | 

<| V b I < I Vo I ) tflllDU »«8B5>tO>ra<7>« 

t ©MOBJUC T«*# 1 ®^ h:f— 2 £ 

[0 0 0 43 *LT, flfc*fMffifc#»bjfch:r~2tt 
^*I«>te¥#1t3l 5 iZ £ o T»X»* 6 MlCfc^ £ n 

KteSSSh:*— 2' 3WH«ttC»*bTVift. ®#<Z)H 
B»/fcfrtSfc:*5V>TW:, »«T^bfe^U-^7«C<J;^ 

WfeftlilOBfftHttU TVWINMIdtXfl 
9ICJ;5^-#«Xg^ *H-A10»CJ;*BJtxe) 

MB*. 

[00053 znizttisT, zv-i-uxm&tei&ijm 
«xgjcMeb»> BB&niticaB&B 3 mzmm v 

BXttfeb^lPHBtt) fc#arr*«Bh:i— 2 ' 

»t*^ifi»it*t#, T^t?^mlfa Vo tv» t 

^>o HWrk:*»««», T>it)'6«>east>b<ttiii«« 
ir#ffi-r^««h±- 2' lib:*— &ttfM*>&tt%tt 

[0 0 0 63 -cDcfc^l^ ^U-tl/7I«M*Sl: 
*HTH ^ 'J - 1 7 U >^snfc h t- T 
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(3) 

3 

»»««B3fciiiJKstiTfMe«sn*fc 

U -->^y i^- Kfc2fc<fco TiS3te{* 1 C 

[0007] vfrvu&*>, co^u-tux^iygrt 
[0008] mi\z, mummvt kk*v^t«, ww 

g@ 3 \Z&^X&£\Z V U -Z>^tS u t&X^U < 

[0009] H2ic, mt>mjz\ztL%> 

2 ' jwtif-Aio£B)fcf sfc«>. i mmm&<D 
zuq* vo £ v. (Dtpmomfcttm ( v 

*5^T«, mmmjz v> - v, - t^o, ^Hco*5tSB 

colftltf Vt -V. &t)WZtiimzt&Ztz*b+ 
-fitWM l ^© h^HE^ftWflHfcJt'* 

[0 0 10] cnt^L. #&1BS62-203183 

- £ * - □ icj;^T-H.2»mtty^ ^ic^gcr^o 

[0 0 11] 

Mtt?7^lCi:4 h1—(Dl%-1kmft&mi>ft&\Z 

rae^<t lt«« h^- 2 ht-©iii 



#BW 5-2 2 8 7 

a* h hi— <Dmmm*mMts:m&\z 

5fa©h«^i;, z*>izmmhi—m&m*:<D£%\z 
jitetekw i)-+i>>x%zmmm\z&z>mmM&\z&^ 
[0012] ^M^A^tiejfeatBiowH&wtfc-r^ 

[0 0 13] 

ic, m&tt&\zm&&&frw±\zm®-rz>®'gb±- 

1X10 13 Q • cm 

0.5 [mC/kg] ^ I Qi I ^40 [mC/kg ] 

[0 0 14] *:»^IC«5H«^J«*«<Z)S2<D»ffl 
#«ffJ**©*ffiJr#«S^jS-r^#«^J«XS 

«&«^»friiiicte^-r-5«iE^xssa«b, ±mv> 

1X10 13 Q • cm 

0.5 [mC/kg] ^ | q, I ^60 [aC/KG] 

[0 0 15] **^»C«*H«^JK^»©M3^»^ 
#^^CO^M(C^«$:^j*T^#«i^Xa 
i3f2#«S^bfe»««»«:®'v.3Ei«SgB©h^ 
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I 



(4) 

5 

I Qi I =£40 [mC/kg] 

[0 0 16] i0 

tft^j] *f&m\z&n& mmhi— icjcotjssb*© 

^Ufcdch ir^O, h^—Z.&tiZWikV-D'D. 
[0 0 17] 

[0 0 18] Hl}4*»M*tto*JSl:fflv^a 

Si:8<SiL^, SS3K# 1 offlj* ©i. 2 -4.0 {*& 
o-? (hS— 4tL »«tt#U"»^>^A 
>f>^L^i^lT^. Hlfc*5V>T51S 
>ffS) . lOteftlf-A (V— tf-hf-A) , 

-fc^^y, i2«i^->fk^^^ii{rms©mtt^^A^ 

it^m^ 13teh:h-fi#fMKh;h-2£0M&T* h 

[0019] *ftmz%zm&mtf&5m<D>7 u - 

[0 0 2 0] teD&c:, »«^-^>#«tt^« «* 

/£X@£«|j£Wt;:02(a) -(f) ic^fo £<D!iflUBjft 
XfiS43^TfiL JS«h:J— 2' *t*HK:ft*bT^*« 50 



»BB¥ 5-2287 

(0 2(a) ) . «3t*lHlCU— !f-lf-A«3t*ff^ 
BW©*H»*»J*-«»S« (0 2(b) ) o *1*T, 
ttlBtt«£&J$ • fi^bfc^*^ 1 iMIC, h^— a»» 

^lHo^u-^^yftffofctft ®2(c) ) , mx» 
at) 6fc<E^r* (02(d) ) . atatsft»- 

lIttW7>^8fcJ;oTft«nT^6 (02(e) 
) . i*-ft^^5/lllCJ:oT«3W»:.llBa>»«h^-- 

2' flE>»«^«— (02(f)) . Buzmmm 

[0 0 2 1] »Bht-2' S#««fc^«^fc:Wt, 

[0 0 2 2] #ilZ. mmaiv*#v-->#<D*i3~xj* 
*5 «fc h mmfto &m \z % x o &m * mm 

[0 0 2 3] div Dp =0 
div Dr — q r m, /dr 
div Dt =qt kmp /di 

Dp ■ n = a p 

(Dr — Dp ) * n = o p 

(Dt -Dr ) • n=0 
— Dt • n = <Jt 
0P (0) =0 
(f>P (dp) = <f>p (dp) 
<f>P (dp +dr) =<f>p ( dp+dr) 
<f»p (dp H-dr + dt) =Vb 
a p = e p (V P /dp) 

&<t>r *5ctt/<f>t *«»6n5. mi^-d<f)/dx^tfut^: 

-->«Tt5. Xp<dp+dr(£,bt*Kte^'J-n 
>^^> Xp >dp + dr^d:^tc«^dtfT^n. I^3t<*: 
SfficDh^—tmSmfcL mr ( Xo -dp)/dr *5J:tfm( X 
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1* 



(5) 



5-2 2 8 7 



* -dp-dr)/dt+mr IZ^^X^rtl^timfrtiZ. fcfzUZ 

m Vd <ait Vd / v, §au *o\*hi—mftfcm<D& 

1 j Vp-Vb 

m= ~ 

A qr 



8 



* [0 0 2 4] ^(DMVfOm^ )kv>&oim& 

[0 0 2 5] mWomA (m^mr<D£Z) : 

[0 0 2 6] 

HSclJ 



qr 



dr 



2 e r 



dp 



c P 



mr 



kmo d t 
2c 



1 



Vp-Vb 
Qt 



H-mr 



[0 0 2 7] *U-X>^fij£ (m^mrOthi*) : * [»2] 

[0 0 2 8] >K 



dr 



2 e r 



dt 
c t 



mr 



kmo d t 

2c 



[0 0 2 9] fcfc'U A=dp/f p+dr/e r+dt/e tT& 
[0 0 3 0] SSh^-W^K^oT, ±|B*gS* 
StT.gTttBf ht-Wap 

^-r^>^as«u i vp i £<£T*i*s. iicT?, h^- 

= K R 2 -mr^Tr p R 3 ) =3mr/4 pR 
Uft<r>m$* V, , #«g&#0D3f#£ Vo L-fzt, £ 

n ommmw h Mmr k# lt y = r 3a:«#tt« 

Vo= Ki mr-500 -(1) 
[0 0 3 1] •*xeJC*JH"*a»l«ttVolC*H/T, A 

h <I ^ lo <£>£^ 

Vp=(k 7 /(I-ks +ks -Vr)(Vo-Vr) /(-500-Vr)+Vr 



I = Io( 1-7?) =Io( l-3mr/4 pK) 

mr^me CD£i*. I = Io( 1- k mr) --(2) 
mr^mc <7)<Li^ I = Io( ks /mr) -(3) 

[0 0 3 2] JiEO«*fcJ:^T«3K«:*ffi©tBJB«lft 

[0 0 3 3] KI ! ©ttr 
Vp=(k4 1-500-Vr) (Vo-Vr)/ / (-500-Vr)+Vr-(4) 
I i £1 £ Ii ©tt 

Vp=(k* exp(-k6 I)-Vr)(Vo-Vr)(-500-Vr)+Vr -(5) 



30 



ki fa *5±tf I. - I* te/£»CT&£o 55(1) 

-(6) -eflBra»- ^u-x>y*aacfcftA-r*tt 

[0 0 3 4] ±fEff-J*fc*5HT ma =0.64X10- 2 (kg/cm 
2 ) , mc =0.607 x 10- 2 (kg/cm 2 ) , Vp=-200v , Vr 



•(6) 

=-50V, dp=20Mm . dt=llMH. dr=mrX10- 3 (m) , 
40 ep=3.4 £o , er =1.0 £o , £t =1.1 £o , q 
t =-5. 6X10- 3 (C/kg), q f =-24 X10" 3 (C/kg), ko 
=2.0, ki =1.20X10* , fa =1.24X10* , fa = 
0.15X10- 2 , fa =1.74X10" , ks =-515, fa =45 
0 , k? =-0.23 , ks =1.1 X10 3 , ks =-9, h 

=0.9 xio- s (j/m 2 ) , i 2 =3.66xio- 3 (j/ni 2 ) > i 

o ==13.2xiO- 3 (J/tf ) T&5o 

[0035] m^<n^\zmi^nit^Mz^^ 
mm • ? v-~>#&m\z^TmmTz>* 
[0036] 9c¥. m»mmzmA?z>mmhi--<Dft 

50 il^ilC^^T^Si, m®b1—&&tEVU^£ 
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9 

mm#mthi— mmt&m\zuigi,x\,>zm 

[oo3 7] m6\tm&hi—0)ftmm&. m&-*v 
yftmz&&~?&m\z^TKi, fch<7)~?, mm 

at i tf&^n^xt'ev&mmzmtiZo uM^ij 

S«h^-(D^Sai qt |#QKVUaE& 

[0038] ^ta«a«jcitA-r^aieh^— <o«s 

fc, SI ht-cofSi I q f 

i qr i ^€rv)««». mmhir— tmyt 

>J*£i;a<tt*. 010(a) *J;tf(b) tt, meom 
feflOT, if OSTflS I q r I =-24(mC/kg) 

Ttt, mm<D?v-->>f&mfTvm^e>\zttv, mi 

h*- 2' ©fiiq, =-34(mC/kg)<D«^«, ffftfc 

[0 0 3 9] £ft&0ttXft»L4Rftttu «3tt#^<o* 

[0 0 4 0]-*, ht-fi^4^®i:#fbts« 
«*JC«j»sn^«h^— ft no fe, itES**U- 

~>y<raici»rr*. mimmmhi—m mo t^^e 

mo mm<Dm»&mi>m*>tiz>m»&ft<Dmvi&m 

k<t>mt\t, m»mm\zmxT %m»hi— mm e>m 
mz&wrzrztb. t^ommzM-rzmmbT- m ■ 



(6) ^5-2 2 8 7 

[0041] ^t?®z>?i)-i-uxmmMf8.J5mz&\,* 

[0 0 4 2] ifci\ *SgM<O^U-->^UX®«^ 
JO [mC/kg]-40[mC/kg] Tft#nfc£& £&V><, o£*K S 

vmnmomtm i a. i a*o.5[mc/kg]«fcDfc 

ttJHttt t qt I MObG/kg] ffifiH 

ffift#i<z>&mm&<Dimm&ioQov a±\zwa&i> 

20 fii^iooov &±\zm7£-rz>£. mm&itiz&^Tmytfr 
<D&&*m%\z&{£h&m\z&L&ts;<fc2><D-v. mm 
h*-<»mnm<Dmtm i qt i «4o[mc/kg] 

[0043] ±frmmMum^&rz®&, w^xm\z 

^^vllT^-fb»^SffofctUT'b, ^©K^-S 
«0.1 [xiO-*Kg/m 2 ] ^^^^>ca:^-5o 
fC«, i«Sht-©»ttl qt I #40[mC/kg] ^)SA 
^>^> 0.1 [xiO- 2 Kg/m 2 ] ©81 ht-flS^U-- 
^^T^Slt^Dj^t^^cOT, I qi I «40[mC/k 

g] *jB^vi«Hjca« - s»esn*. 
[0044] ©s^r«Msetffi ric^ 

*k r < ixio i3 q -cn©«^tt, i&?mzmytim\z 
40 nm^frh+-t)mn^*MmLrzmz&&?z>m#i 

[0 0 4 5] ±E<Z)*lS«*B»-r*t. S^K^— <0 
@^®5lStn:® RWU R ^ 1X10 13 Q ■ cm$«fcU * 
o«^h^-<D*mfi<D*fe^<@ | q t | ^ 0.5CmC/kg] 
-40[mCAg] , <tO« : ^L<«0.5[mC/kg]-20[iDCAg] 

[0 0 4 6] £!2fc012 

c:<o*Sfifytt«SN^— <©#«ftts« • ra«r^u-- 
50 >y#f*«hoBi««r^Wic^-r<b(o^ swm^ss 
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I' 



11 

H^rasuaiftffi r < ixio* 3 q • cmcoa-&», ^ 

5[mC/kg]^Kfc&^fc&<3, z<Drz&bmmz<kz>? 

^Zt\Zf£Z><> 

[0 0 4 7] &tz. m&bl— fjm^JL^m^Tz^ 
lc:^T5fiffifi#60[iDC/kg] Hffi_hnJ^^: 

%<iz-DT2*)<-->>ftimm\zte^ftY). &zw$m 
®bi~-e>mn&fttit)mTz.t\z&^Tm&*E. (-r 

[0 0 4 8] ^O^j|S^I«:15^J-r^t, h±-C0©^ 

h^-- *m®n:n*mmis-t£®i\z?iTz>m$sm q r a*, 

0.5[mC/kg]^ I q r I ^60[mC/kg] , «£D$?£L<ii8 
[mC/kg] ^ I Qr I S40 [mC/kg] r£M3R • CI <h 

[0049] mmw3 

m&Liw, m*+ttum&mmz%zrz*b{zu. mm 

0.6 [xiO- a Kg/m 2 ] &±-Ctetf*L\*fct>fc^o 

tinmrnit. mo a^4iaicf+^LTieM^ 

n^Mht-I [Kg/m 2 ] T2>£. M^^^itAT 
£SI#h^-«il&Sa*0.6 [xiO" 2 Kg/m 2 ] *#ST&* 

t> z<Dbj--&±Tmmzm*vrz£VTb. tern*. 

[0 0 5 0] S««i^(r^A-r^^«h^~ttj|& 
Skmo 3.0 [X10- 2 Kg/m 2 ] 3&ffi±*J 

[0 0 5 1] C0^IM$^t§t> 
T#^rC^ra^h±- ^fikmo 0.6 [X10 
"'Kg/m 2 ] -3.0 [X 10- 2 Kg/m 2 ] , J: 0«F£L< teO. 



(7) #i?5-2 2 8 7 

12 

6 [xiO- 2 Kg/m 2 ] -1.8 [XlO^Kg/m 2 ] {C^"TS 

m%&&im Kffi. R ^ 1 X 10 1 3 Q -cm^fcT-^tf 

rt*, 0.5[aiCAg]-40[iDC/kg] $fc*g|&Jjg£Mi&L 
^irW^^SSh^-<Dm#S Qr 0.5[mC/kg]^ 
I q r I ^60[mC/kg] \zMIR • testis c D# 

[0 0 5 2] S£j&0!4 

13 qr • H»»#U-->^fc2fc«?«« 

SSht-«fSi Qr t©t qt • q r 0.25^ q 
. - q, ^1800<Z)*BHrtta«- Kfe-T<&Jlt)0(«#*b 
V>*MI£^Lfco I qt IfcJfctfl qr |# 

U I q. 1^0.5, | q, |^0.5Tfetl«<ttii:<i: 
20 Ifc^T q. • Qr =0. 25rtt^/J\{I£ft£> a flfi 

^40, i Qr i ^60(om^(D^mmvm^\ ^<o 

m&\t* rz2z7L&\ gt 1=40, I g, I =60<DT«r^ 

m<D%rmmfimmz*$\,*f£#). m»m^mm<om\z 
jo [0053] zv&ifcm&mm-rzh. m&bi— <om 

WM^fitafii R^:, R ^ 1X10 13 Q - cm, *yt|g««« 

\zmxr^m»h±-<ommm qi [mc/kg ] .tgish 

©«W« q r [mC/kg ] ^CT)SSr0.25^ gi ■ g, 
£\ZteZ>. 

[0054] mmms 

[0 0 5 5] u*>U ^1*tKD«^t>> «f Kt-M 

5m&J3&i&*\ZtSi~DT. i%-fc&tt\Z£Z> h^"-^- 
50 {b^S^tC^^^^T&So i3-fcffi#££m#£U 
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(8) 

13 

^soovj^T. &m<Dk&v-9mm 3 kv wTt-rzn 

1 q, 1 ^40 [mcAg ] tmferz&mmmznti* 
[0056] ft**, z.z.*vmwhi--(Dm-{\:-j:mzi$ 

m\z®K&(Dmm^-xfr$mn&%mmm#s q. - £ 

*fl£iT5o q, ' « q, ^^SM«F^C7)^ir 

[0 0 5 7] JifBtC&^Tg© 1^- CC>i3— fc^DSd 39 

{£<Dfpm •®mmmum&te, z.<D&5um&<o&- 30 

[0 0 5 8] 

[HI] *«Wfc*«H«»**ttiCfflV^^U-^W 
[0 2] #»R{cff«Btt«dt«»K:«lt«liltt^dtx 



4*M^z 5-2 2 8 7 

c »«3tLfc«**Hfc h+-mtmm\z&ftznttm 

mX&m<D b*- •*«3K»*Wte«*T*tttt*«T 

[03] ^fBn^iR«HmdHfttiz4i(t«fiiini»» 
[053 *9&m\ztozm*mittmz&\,*T&*nVLt. 

[0 6] *«WK«*|SM»»***fc^iriT«*«:ffl«r 

[07] *&mz»&mmm&jjmz&i,>T:m^2>b-r 
»m^mmm. 

wrs b^-mtn^b^-m<Dmmz^xm^m 

[0 9] **Wfc««H«JP«*ttlC*5lriTfflV^ 

[01 0] *«93(C«S®«^^ft«w*5^SSIfel^«P 
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